


AUR FORCE SPACE MISSION 
REQUIREMENTS — 
1. RECONMHUSSANCE 
— 2COMMUINICATIONS ares Or ArcliTeAy 
3. MANNED SPACE FLIGHT 


4. 7ECHNICAL DEVELOPMENT AND 
EXOLRINENTAL SUPPORT 
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VEHICLE COMBINATIONS APPLICABLE 


70 RECOMMENDED MIS. SIONS a 


Z RECONNAISSANCE-(117L) or 
THOR + VANGUARD (EARLY EXPERIMENTAL FLIGHTS) oF 


ATLAS + YLR-BI 


2. COMMUNICATIONS 7 + 
| THORtI§000LB. Fo STACE a z=. 
TYAN I. STAGES TITAN 22 STAGE + 15,000 LB. 4 SIACE fy 
TITAN (2 STAGE + 119.000 LB. Fz, + 16,000 LE. F2 = 


3 MANNED SPACE FLIGHT al 
TWOR+VANGLIARD (ANIMAL EXPERIMENTS ; DATA GATHERING) 2.34 
TITAN (80 STAGE + TITAN 2.07 STAGE + 15,000 LB. Fa a 
TITAN (2° STAGE + 1Q000 LB. Fz + 15,000 LE. Fo i 


4 TECHNICAL DEVELOPMENT &: EXPERIMENTAL SUPPORT 
ALL VEHICLES APPLICABLE AS WCTATED BY AAYVLOAD ae . 


DOWNGRADED AT 12 YEAR a ie 
INTERVALS; NOT AUTOMATICALLY , | - a. 


_____DECLASSIFIED. DOD DIR 5200.10 , _ | 
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PRIMARY YEMIOLE  COMBMAT (ONS. 
— RECOMMEND 


THOR + VANGUARD 2"? STAGE + VANGUARD FZ” STACE 





THOR + 16,000* Fz STAGE 
TAN 17 CTASE * TITAN 24 STAGE “(5 000" Fe STAGE 
7TTAN 187 STAGE + 110,000* F2 STAGE + (6;000# f2 6 STAGE 
Aras +YLR-81 ( PRESENT 17) 


NEW VEHICLE FOR SECOND GENERATION SPACE WEAPON 
(CHEMICAL OR NUCLEAR DECISION BY 1950/60) 
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BOOSTER AVAILABILITY — 
5859.60 61 


(175,00 le J 


e108 0 8 Sgf, 
ag + 0 + 0 1 Mfee 















00,000 (op 


Ist & 2nd SAGE 22% 
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AVAULABIITV OF ADDED STAGES 
~— RECOMMENDED AS BUILDING BLOCKS” 
58 59 60. 61 

am? * en aa aE 
STORABLES = 
Fe OXIDIZER 

(WEIGHT- 15,000 LBS.) 
F, OXDIZER 


= (WEIGHT: 110,000 LBS) 
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GENEKAL CONCLUSIONS 
1— PRESENT ATLAS, TITAN, AND THOR PROVIDE B00STER CAPACITY 

FOR SPACE MISSIONS OF PRIMARY INTEREST FOR NEXT 10 YEARS. 

PRINCIPAL INVESTMENT IN FIRST GENERATION SPACE VEMICLES 
ALREADY MADE. 

- DEVELOOMENT OF A FEW ADDED STAGES OF SMALL SIZE AS 
“BUILDING BLOCKS” CAN PROVIDE, IN PROPER COMBINATION WITH 
THE BOOSTERS, VEHICLES FOR ALL SPACE MISSIONS FOR THE 
NEXT 10 YEARS. 
3S - THE GUIDANCE SYSTEMS FOR PRESENT AND SECOND GENERATION 

ICBM AND (6M ARE BASICALLY ADEQUATE TO PERFORM THE 
SPACE MISSIONS, 
4- DEVELOPMENT OF "PAYLONDS" FOR SOME OF THE VARIOUS MISSIONS 


(INCLUDING "PAVLOADS "FOR ANIMAL ANO MANNED EXPERIMENTS) CAN BE 
DELINED ANO INITIATED NOW 


5+ RESEARCH AND TECHNICAL DEVELOPMENT REQUIRED ON CRITICAL 


PROBLEMS AND ON BASIC SLACE PHENOMENA CAN BE DEFINED ANDO 


INITIATED NOW FOR THE SECOND GENERATION OF SPACE VEMICLES 
AND oer MISSIONS. 
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=a. SONHBENTA” 
EQUIVALENT VELOCITY REOUIIPED 
FOR VARIOUS AUUSSIONS -FT/SEC. 









20,0 50,000, 4O 000 _ 50,000 

BALLISTIC MISSILES Te anes PO 

/RBM (000K MRE ) 2 jae NG SOMME PRP 

COM $000 NMI PANGE ; ) a arene | 

CBU MAL00 W Ml AME mam ZC is 

300 WM OORT — &§ = Wills ft Stanint ERID od 

1000 WM CHIT “Bgl ’ 

10,000 NV MCGEE | 

000 WM ORBIT 

[00,000 WM ORBIT 
LUNAR MISSIONS; | 


WT WW WOON - 

SOT LANOWNE Gh MOON | 
\O7 LWOUINE 8 M0 MO es n ZLIRTH Poo 
VIYUMLMU AYE MUD KEYED 10 PHETO CERO ali cents 
INTERPLANETARY MISSIONS . | 
Vilus GERODIMAM IE DELELERMTION. yy 
WRG (TRING WT TIME -F MONTE -KERC LLL 

WUE CNSIF TIME -4¢ MONTHS -PERO LECELERUTIMO | 
JOLLA PROLE (NGULE UO OF MAU) | | | 


CONFIDENTIAL 







=e ch 


7 


ok DI7-c S¥e3 


neue 4 7b1 


7HOR Bury v WITH ADDED STAGES 


( OF SOLID PROPELLANT ) 
Ist STAGE [2 StaGE [TS STAGE 
ST 6 








3000 > THOR 
is —[2 [we 4UUNGUARD-3OSGE | 
| S| oe 
er ee C3 a a 
| SLs | 7 | XM - 34 | VANGUARD - 3°°STAGE 
ee >: SS , Sis. 
INCLUDING = === 8 | = Sit 
GUIDANCE 8 | ik =< Is 
om ee = 
1 ON g 8 Ss R 
| 7 ) wy 
—— | : aie VELOCITY- FT/SEC , | a 
” 5,000 20,000 25,000 80,000 
VELOCITY - KNOTS 
2000 t— 


WDS7-0 5803 


THOR CARABILI ry WITH ADDED STACES 


(LIQUID PROPELLANT 2 ND STAGES) 


2] THE TaD IE TOUST WORT 2a ANGLARE aR 


| fal FO (72000 18 caf (AOE ROD? 28 CE 15.000 
REDUCE PUEL an Oren aaa 
sil fafa ort | — 
WEKHT 18 
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| 20004... as oe 8 8 ee = 
ES : < S. , : -—S: 
PAYLOAD y 3 = © 8s | 
INCLUDING . = 88 : MS S. a 
g ANG ys 8 a 
Q ~\ BS Sy | 
: ae eo | a 
ms TG | : | 30.000 : — ) 40,000 70000 
VELOCITY- FT/SEC. | 
1,000 20,000 = 25,000 | 30,000 
VELOCITY- KNOTS 
| a <saen—acl 
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ATLAS Cl wees Mhuay With ADDED STAGES 


pf: 3 


VAYLOAD -L8B3 
INCLUDING GUIDAMCE WI. 


5500 VM RANGE [CEM 


LOGG 






LEGEND 
1} 30s ae 29 STAGE AGIS 


VANGUAED 2 ze STAGE E. MONE 


9300 (B GIMbGE 
YLR-81 ENGINE 15000 2 THRUST 


FILE. ply STAGE F-10000 2 TMCUST 












oe hus ea 


1200 (8 STORAELE FACE = ee THRUST 
SAME AS CASE O WITH AbD, 
500 LB STORABLE GAGE F “600 LB 7) WRUET 
K 
2. = > 
ws SS N SS . =X 
Sy § PME & ss S PS 
= = | Sk = oe 
Ss 3 rE § 38 
30000 7 40,000 — $0000 
VELOCITY-FI/SEC 
15,000 2Q000 | 25,000 30,000 
VELOCITY-KNOTS : 
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777AN CAUBLITY WITH ADDED STAGES 
STAGE 1 STAGE 2 STAGE 3 
TIAN BOOSTER | TITAN STACE2 | 15000LP 

49 18” | STIFFEW IERTAWK STORABLE 
Fest sae 

15,000 LB. 

MGI. SRN WEAK £2 ~-NH 
STRUCTURE VA00O LR THRE 
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TITAN BOOSTER \ W/Q000LB F-NHs\ 5000 LE. 

6000 —3|900000LB. ENGINE | GOOOOLE. THRUST jS7mRALe 
VIE se TR. RB 1 ENGINE 

YN BOOSTER *\ 110,000 LB Fo-NAs gro 

—4 sae (a Ene 60000 LE THRUST ee | 
4000 QOOLB THRUST 
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1200 L8. BICKAELE STASTAE 
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PAYLOAD IN LBS. INCL. CUDANCE WI. 
1G800 NM RANGE 
VOO0OMNMI) SATELLIVE 
e 
(7 GN MARS GR VENUS 


> 5500 NM RAMEE 
300 MME SATELLITE 
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40,000 
VELOCITV -FI/SEC. 
15,000 £0000 8,000 24,000 


VELOCITY - KNOTS 
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500 MMLE ALTITUDE SATELLITE 


12° STAGE _ gee STAGE Bae STAGE PAYLOAD GUIDANCE 
INCL. GUIDANCE CONSIDERATIONS 
rove [gies | — | eae, (aa 
1 a 3kO S TAGE) Cwe CWOANCE som EcceMIeeITY 
a| ron [gms | —— Teme ia 
Gao STAMEE/ (NO GUIDANCE) 70m mM WOCCENTALIT) y 
a mmeee | seer [i eters 
CASES 3-1/0 
ASIS” VANGUARD 
4 |_ Trae ass" | yayouar, | —— | sores 
THOR 1S, 
5. ‘specs mem, | = —— | 1000408 
ali owe a eee 
— A /CBM ALL INERTIAL 
ATL ao, ATLAS . ; A ae : 
v7, LF eb 
8 4760 tas | QUBONae WELT 
TITAN TITAN 
WT. 
|e | i aE ™ 
We wa $ WE. 20,000 L89 
a lattes] re [ee |e escincslcsie 
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TWO PERIOD BURNING 430 LE. 
: bine OCOLB. ENGINE 15,000 68 W7-. <- eueaay STAGE sete 
ro % FUEL TANK re a7 Nig 
ag 75 a ee a peareiceats nO HC. 
| Ws 


| A7ZAS 








R741 4 &73R2 


HIGH ALTITUDE SATELLITES 
Aid (5,000 “> 150 OOO MILES) 


HIRST STAGE Wie STABLE PAYLOAD 
BURNS INTWO PERIODS) | wavowe GUinwee * 










SOOST STA6EE TI00LE -2-N. (260 ZBS. 
AS 1s*_ | | | | -_ 
TAN 7TAN grrones 45 15” T | _ 
BOOSTER WITH INTERTANK greweruee | 15 000L8. Wh 1200 LBS 
as (3° STUFFENEO Fz-N hls 
| URFREME ‘AS 18° 0,000 £8. W7. 20, 000LB W7. 2700 LBA 
— ENG.UP To 404000 28. F2-NH3 F3 -NH3 “ 








PRESENT ARMA ALL INERTIAL GUIDANCE SYSTEM (46048) 
GWES ORBITS WITH mac! + 20MILES ELLIPTICITY AT 15, CCOMULES. 


* 600 MAES ELLIPTICITY AT 150 000 MULES 
—Samnee ) 


CONFIDENTIAL 


UW DST-Os703 


| CONFIDENT = —oaume om 
MANNED EXPLOKATION OF SATELLITE ANO 
Re- CAIRY ENVIRONMENTS: 


ATLAS ATLAS 
SUSTAINER at8 B® 24000 /7/R 2000 1B 
43 18” “AS 1S” 
ATLAS QOMATITUDE 500 
aoe aocer sre Phe Sordi mell SATELLITE . tb 
a eee ee 
TITAN TITAN 
Ys Nv, » aseee WT rer aie FOO Ml AMTITUDE 
|g aueuire | 3800 ¢2 
TITAN 0.000 
WT 110,000 LB _—. $00 gm AUT TUDE 


‘AS Reise & -Nty; 

400,000 LB ENGINE 
NOTE. 4 &E ~ENTRY ANGLE APPROXIMATELY 2°~5. MINUTES FREE FUGHT 

| 2 RE-ENTRY ANGLE APPROXIMATELY 2°, HRS TO DAYS OF FREE ACT. | 

3. TIME INOREIT ~ DAYS 

4. TIME IN ORBIT~ WEEKS 
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MANNED RELA 7 ee 
MANNED RE-ENTRY TEST VEHICLE 


TELEMETRY 
ANTENNA 


ATTITUDE CONTROL | pre QUIPME: 














ENT GRAG 
SHIELD 






EJECT & SI 49, 


POLK AERO-MEDCM, CAPS 
Af ge 
30085 TOTAL (t= 


SOUT | 
OPTIONAL 1 
POSSIBLE FIC OPTICAL SYSTEM 


7 aed ecials 7 
| A is r “ a } 
Seed ; he A 
t he “ ¢ + 5 F 

3! ae . { | : 

. : se Pe, ; ae \ ee ne i 
SATELLITE - | A? 
STAGE | mae ie | 
1906 LES \ lt, any ) } ey | | ; 

s f 
Siete VANGUARD _— 
| P 4 4 oS | 


STAGE ENGINE 





"be Z HEAT SHIELD 
200LES AAT 
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4839 4 7 
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MANNED RE-ENTRY STUY 


ASSUMPTIONS 


MEAT SHIELD 7 
‘MATERIAL : SAME AS ADVANCED (CBM - AVAILABLE cvs 


RECOVERY SYSTEM: cook SYSTEM MPN 


CONT RACTOR: PRE-ERABY ONE IN PRESENT NOSE CONE 
PROGRAM — T0 USE DEVELOPED BACKEROUNWY 


FLIGHT PROGRAM : 5 PAYLOAD CAPSULES 
(0 FLIGHTS WITH APES (0 HEAT SHIELDS 


10 RECOVERY SYSTEMS 
(2 MANNED FLIGHTS 2. COMPLETE VEHICLES — 


_2QREABENTIAE 
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MANMED BALLISTIC RE-ENTRY 
DEVELOPMENT SCHEOUWLE 


CY 58 cy 59 CY 60 CY 6/ CY 62 cy 63 


 IMITIAL STUDY | - 
BY CONTRACTOR. — 3 ! 7 

VEHICLE . pO 

DESIGN 
FABRICATION - | 

RECOVERY 
«AB. § TESTS -- 
8YSTEM CHECKOUT 
FLIGHTS 


ANIMAL BALLISTIC 
REENTRY — 


REENTRY 





MANNED BALLISTIC 


ESTIMATED COST : #45,000,000. 


Wd57-05903 


4647 4 760 RI 


__I= STAGE | 2" STAGE 3" STAGE 


UF (GUIDANCE OM. | 50-100 LBS. 
tianeuaros | vaveUARD | $0-100186 __ 















1§,000 LES-STORABL 
YLR-Gl - ENGINE 


WT 15,000 189. | 
| Hee rsooe vse | WE GROCS | —— | 650 sas 
ATLAS ++~«|:«* ATLAS WT 9300 LO8|_ 
So m1 | ee 
B00ST STAGE AS 18 | SUSTAIVER AG (6° F2-Mel; | 
2/50 LBS. 


TITAN TM! _ 
nk etiiae,| _ WEfkggO Las 
Nw an'| Wi yaggoles. | wazage018. | 4z001E8. 


CASE 1 THRU 3 BETWEEN 10% AND 50% CHANCE OF HITTING MOON 


CASES 5 THRU 9: PRESENT RADIO GUIDANCE SYSTERN/ 175 LBS.¢ 50 LBS: PS) WOULD PRODUCE CE. ON MOON = 70MM. 
PRESENT ALL INERTIAL GUIDANCE (460 189.150 LBS. PS) WOULD PRODUCE CERON MOON = FOAN/. 
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CIRCUMLUNAR FLIGHT € SOFT LANDING ON — 
EARTH (AERODYNAMIC DECELERATION) — 





[ist sTace ———-|_—-2. ND STAGE | 3 RD STAGE —_fwewane euuit peru 
| [THOR AS 15° ? VANGUARDS | 7 VANGUARD _ |50LB.(MARGHAL) 
2 |7HOR | a | 
| TMRUST 175000 18S. | WI 15,000 £88. (THREE STAGE WOUD\| 400 LES. 
| TWICKER FUEL TANK = \ F, -NAs — BE BETTER) : 
> ele oe |S ow | Me SD 
a BOOSTER STAGE AS 15° | SUSTAINER AS IE" _| STORABLE PROPELLANT | _—O LBS. 
4 |A7CAS ATLAS WT. 9.300 LBS. | | 
BOOSTER STAGE AS 13°\ SUSTAINER AS IS* f,-N4, (250 L885 
— WS |77TAN | TITAN 7 | 
| BOOSTER AS 1S” 2 NO STAGE AS 15". 1350 28S 
“UNTERTANK STUPENING" X, a 
V6 |\7/TAN a 
BOOSTER AIRFRAME \ WI. 10000 LBS. =| WT 20000 LBS. \ 2700 CBE 
4318 ° THRUST 900000085) F, - NH, i, -Wh, 


a CONSOSRATIOVS | | ; 
CASE 1: TRORCHIOANCE [W 1D STACE. NEGCIGIELE PROBAEILITY OF HITTING EARTH ON RETURN. 
CMSES 2-6: PRESENT RAWO CUIOANCE/T0L8.4S028.PS.)IN TURD BIAGE (240 FOR CSE 2) - 

| WARD PROOUCE L700 MILE ERROR IN DISTANCE FROM BACK OF MOON. 


ERROR OV RETURN 70 EARTH WOULD BE ABOUT 2.800 MULES ON EARTH 
CROSS SECTION, | 


ERROR IN IMPACT POINT WOULD BE CONSIOERABLY GREATER, 
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SOFT LANOING ON MOON 
| (incuun Boost euio.) | DECELER STAGE | pECELERATION 


THOR WT-15000 L&S 
































NONE- 3 STAGE 


Yi |EUsT 17500028) F2~ NHs (650488 | /80 28s 
| TMMMER FUEL TANK | (INCLUD B00ST 6/0) | WOULD BE &. EVIL STURELE FRUCLL. 












ATLAS ATLAS WT- 9300 LBS 700 185 
susramer ‘asis*}°" eeTO rorngce Peopect| 700689 | 
ATLAS ATLAS W7- 9300 489 isi LES eb oie 
BOOST STAGE AS 1S*\ SUSTRINER ‘AS/5\  Fa-NAz STORAGE 


750 tes 


"A 











WT-15 000 LES 













9200 LBS 4400485 


STORABLE PROPELL. 


W7-20, 0004LB3 
Fe-hbs 





9 CEP ON MOD = 70 MMH 17018 RADIO SYSTEM +5018 PS IN LAST 
E008 STAGE, DECELERATION GUIDMYCE SYSTEM- WEIGHT ABOUT 40LBS 
FOR IMPACT AT LESS THAN 20 FPS CARRIED (IN FINAL STAGE | 


Pou 
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___ CONFIDENT, a al 
SOFT LANDING W MOON AND RETURN 70 EARTH 


VEROLY NAMIC L FATTO - 
escare \melbing 
/s7 PUD 
Bite | se | Aibe a a a GUIDANEE 
wsmunee  |W79300 1 200LBS 
f.| atias SrAde : oe a STABLE | STORABLE | STORALE | OBS 
| —— 13” FUELS I, ELLANTS 
wz 930048. G20 LES. 
ATLAS STAGE: ead : Le. 
2. ECE: Fa-NHs 250 
TITAN | UOTE: a WTERTANK | cin | seomuace: | Soe oo 120 48. 
aS 18" STIFFENED Fz WH3 













H CUIPANCE CONSIDERATIONS : 
1, PRESENT RALWO GUIDANCE SYSTEM IN 3°20 STAGE WOULD SWE eee 
2.4900 LANDINE GUIDANCE SYSTEM ~ 40188 1M PECELERATION STAGE | 
J. eae HOMINE SYSTEM (MN MOOV sal asl Et. MO WE/ENT OR ACCURACY ESTIMATES AVANABLE 


ONFADENTIAE gs sees 








a MISSIONS 


PAYVL OADS Oe rn TERMINAL CUIDANCE 


Td nett eel ae 3 


won 1 aeeatateet Temaitinal Uontealecell eecmeanemes 
El me eee A DEIN rR AIO WER 


eee 


BEACON ON MARI 
BEACON ON VEN v4 | | 
3 ae 300c88,| stocen| s201Bs.| 950 188 | 780088 
GECELERATION i a | | | 
g | "Feet 
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6747 4 679RI 




















COMA CONSTTRRATINT MAES AND VENUS AM LIPS UTOPE VELO/TY rol Wali GWE 


saiddad ade Mts He WENGE A SHA irk} oh YO CORRECTION WHALE EE SUPFIIENT TO HIT, 


» 
ee oe ee oe, een,» ene ee a a pee _.} 
~—ew ‘emcee 


i plmttn'y” | | _ : i 
| | : QU-24G Copy | 


— ee ee. ee ee. eee 
. * ee ED selene « eee oe : 7 
- batt ate te ee ee Le —>o* Ge ome ~ (om 08 ae eb mere Gets eee os ee > 
~ oo eR - AD 7 EE es cee lete 
‘oat: sR ew 


INTERPLANETARY GUILANCE 


- INITIAL OR LAUNCH PHASE — 


PRESENT ICBM SYSTEMS ARE ADEQUATE 


MIDCOURSE GUIDANCE 
EARTH RADAR 
LONG BASELINE RADIO | 
— EARTH EMOOQN TRANSPONDERS 
- TRANSPONOERS ON FOUR SATELLITES 
PLANET TRACKES 
STAR TRACKER =OPTICAL OR INFCWED 
SON TRACKER 


TERMINAL SYSTEMS 
SENSING FOR PRODER APPROACH OPTICAL OP RADAR) 
CALCULATION £ MANEUVER FOR QREITING OP CLOSE APPEOACH 
ALTIMETERS ¢ RETAROING G THEUST 60R SOFT IMPACT 
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WANS ASROS 


4842 4755 


—~_ MOOW EXPLORATION 7V 


? 
f. 
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4843 4756 


MARS EXPLORATION FACSIMILE 


LInNS2-crSZ8as 


LEMS 7) 





DATA TRANSMISSION PROBLEMS 


ZT TYPE OF DATA 
A TV 
B. FACSIMILE 
C. ANALOG OR DIGITAL MEASUREMEX™ 


iZ TRANSMISSION METHOD 
_ REAL TIME 

FAST RETURN 

SOW RETURN 
DELAYED RETURN 
CAPSULE RECOVERY 


moon yD 





at ps7-O0S803 





NO Wo GPP WN 


(x) Q 


833% 748 : 


PROBLE: EM AREAS 


ASTROPHYSICAL § PLANETARY CONSTANTS 
A. ASTRONOMICAL, UNIT 
-B INTERPLANETARY DUST § METEORITE DENSITY 
C PLANETARY ATMOSPHERES 


COMPREHENSIVE STUDY OF TRAJECTORIES § MISS COEFFICIENTS 





Meiy] 





SOFT LANDING PROCEDURES § CORRESPONDING GUIDANCE REQUIREMENTS 
—LGHT WEIGHT. LOW POWER COMPUTERS 


PROPULSIVE ENERGY REQUIREMENTS FOR MID COURSE OR 
TERMINAL 6U/DANCE 

ORBITAL STABILITY OF TRANSPONDER SATELLITES GED IN 
LONG BASE 6UIDANCE SYSTEMS 

MILLIMETER WAVE COMPONENTS FOR LONG DISTANCE 
TRANSMISSION oo 
HIGH EFFICIENCY El ECTRICAL ENERGY SOUKMES 


TERRESTRIAL COMPONENT TEST PROCEDURES 


— wds7-0 S803 


5025 4 839RI 


PRIMARY COMBINATIONS RECOMMENDED 


| WITH PRESENT BOOSTERS 
1 THOR + VANGUARD 2.mo STAGE (+ VANGUARD 3 x0 SIAGE) 
2. THOR + 1500018 F, STAGE 


3. ALAS + 9300 LB VANGUARD ENGINE STAGE (MANNED 
REENTRY ONL y ) 


4. ATLAS + PRESENT H7-L STAGE 
5. TITAN Isr STAGE + TITAN 2uo STAGE + 15000 LB STAGE 
6. TITAN Isr STAGE + 110.000 LB Ff, + 20,000 LB. Kf STAGE 


WwDs7-e2 


BC § 
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FAMILY OF ADOITIONAL SIAGES FOR PRESENT BOOSTS 


EXISTING VANGUARD | YANGUMED 2h SHE Bi 
STAGE 2 ENGINE ¢ BAKS| = NEW TANKS 








NEW Gane f PUUS 





~~ 2 | 





STAGE weluT 
NOMINAL-LBS ___—: = 3800 
ALTERNATE-LBS = 


PROPULSION 
ENGINE __ 
PROPELLANT _ 


9300 


0/50 000 lam 






__ VANGUARD S76 2 | ANCE 2a 








___ WEWA -COM DMI WENA -GOMH | ExNHs oe BMY on 
PRESSURE E FED CHAR Le G | Falah 
THRUST-LBS CT IOO 7700 10.000 | 8,000 
L5p aaa + es _. 270. } 370 
CHAMBER PRESS-PS7 200. 200 150. 
TURBOPLUMP FED ; . 
THRUST LBS = 135,000 
ce SEC a: Ce 370 
MBER PRESS (PEF et ott — La Z5O 
EXPANSION RATIO 20:5 [aor | 25:1 | 
f 
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STAGE USED WITH BOOSTERS, 7HOR: | THORATLAS | mHoR7iTav| 777AN 
-—Seeaay 


JI7AN SUPER TITAN 
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| DEVEL OPMENT OF ADDITIONAL 
STAGES FOR PRESENT BOOSTERS 


1. VANGUARD STAGE IT - AVAILABLE ON 60 DAY NOTICE-N0 DEVELOPMENT REQUIRED 
2. STORALLE 9300 (E SAGE VANGUARD EWG AUABLE- STAGE DEVELOP ST ~8 3 MILLION 


STAGE DEVELOPMENT TIME ~ 8 MONTHS 


38 RUORNE 15000 (8 STAGE-CSIMID cost * &0 MLO 
6.0 MIU 
2.0 MULLIN hor -. SYSTEM INTESOATON 


[eS EXPERIMENTAL £ PROTOTYPE _ 
| AEC Mae 


a * 





4 HUURIE 110 00 LB StAbe- ESTATE cosy © 50 MUL 
| sr errameona Tt, aa 10 MILLION FOR ri ve WNTEGRATIOV NS 
: OT OME? TESTS re & 
PRIMA sV8ittit Tesi : — re 
| | ARETE eNeNE TTS g 
a WOE TA 72S | & 
re - ree ||, aero 
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BOOSTER AVAILABILITY — 


THOR 


ATLAS 


TITAN 


5024 4 638 mej 





oe 


bs and 8 7 | 


—688h8B | 59 60 61 
7 reodpus | 
$700,000 t& 














04+ es Seppe 


© @ ew sw 6 


hE. 


iwad-S7-c> 85 





5024 4 835 RS 


BOOS TER A VAILABIL TY 


ADDED STAGE AVAILABILITY 
58 59 60 —s 6:1 








VAN GUARD 


: $5000.48 Ee BF “STAGE — 


he 44, « a big red 
«os 2 0 + Essig 
o°0 eo LALLA 
: as GY 
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“VEuICL & - COMBINATIONS APPL 1CABL E 
— TO RECOMMENDED MIS: SIONS — 


f, RECONNAISSANCE- (117L) 
THOR + VANGUARD (EARLY EXPERIMENTAL L ALIBHTE) 
ATLAS + YLR-B/ 


2 COMMUNICATIONS 
THOR+ 1§,000LB. F2 STAGE 
TAN 1° STAGE + TITAN 2°9 STAGE +-15000 LB. fz SIACE 
TITAN 12 STAGE + 110000 LB. Fz +20000 LB. Fz 


- & MANNED SPACE FLIGHT 
THOR + VANGUARD (ANIMAL EXPERIMENTS ; DATA eaTHe Ring) 
TITAN (50 STAGE + TITAN 2&9 STAGE + 19,000 LB. Fp 
TITAN 12°STAGE + 1Q000 LB. Fz +20000 LB. Fz 


TECHNICAL DEVELOPMENT & EXPERIMENTAL SUPPORT _ 
ALL VEHICLES APPLICAELE AS DICTATED BY RAVLOAD REQUIREMENTS 
FOR EXAMPLE. ATLAS FOR INITIAL MANNED KEENTRY 7ES7TS 
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+ VANGUARD | 600 oe 
STAGE 2 BS | 
THOR 
F.2-STACE 2 4 290 
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TITAN BOOSTER 
f>- STAGES 10000 
ees 48S 


js 


4200 | 2700 | 1400 | #50 


% USING FRESENT ICBM GUIDANCE, DEDUCT 22S LBS. FRom THESE FAYLCADS, 
am PESent ICBM GuIDANce Pkcvip€oO IN SHEMET 2 RO Stace. LANDING GUIDANCE EST. AT AC LES 
See Wott at CF TERMINAL GUIDANCE SYSTEM MUST BE DEDUCTED, 
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LARGE MILITARY SATELLITE VEHICLE(MANNED) 


SATELLITE STAGE. 





\ | PAYLOAD /N 20,000 Mh. OREIT = 20,000 L88. 
| RECOVERABLE PAYLOAD = 12,000 LBS, 
| GROSS WEIGHT = 9000 L893. 
38' 3RO STAGE : 
| 5 WEIGHT (INCLUDING LATER STAGE) = 150 000 LES, 
Wi THRUST — = 135,000 LES. 
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(PRESSURIZED 60.000 LB, ENANE PLUS TURBOPUMP) 
THRUST CHAMBER AVAILABLE FROM PR PRESSURIZED EWGWE 
2 ESTIMATED ENGINE DEVELOPMENT —F¢YEARG 
ian CSHUMATOD ENANE DEVELOPRIENT COST —%50 MILLION 
Z2ND STAGE 
| WEKEHT (INCLUDING LATER STABEY) =50G 000 LEE. 
“i THRUST — = 405,000 488. 
iz PRO, SUSTEM, THREE 176,000 Lk 30 STABE ENGINES 
|. 49-WH; & F3 Os By Sh | | 
SMT Ss TIME SYRS TOIL -17 AFTER 3°0 STAGE 
a WOME MUALAGLE 
| 70" ESTIMATED SYSTEM DEVELOPMENT COST $20 MILLI (FO SKE) 
| . 
_ 1ST STAGE 
ae 25° WEIGHT (INCLUDING LATER STAGES) =1, $00,000 LES. 
i TH: =2 > 000,000 LBS. 


ENOINE-TWO 4,000,000 8 LOX-KFP’ 
(ALTERNATE-FOUR 500 000 £8. LON-RP) 
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AF MIL. SA TELLITE E é SPACE TECHNOLOGY CALENDAR 
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| INTERI M PROGRAM WITH OR VANGUARD GO COMPONE 
ae | —_—— —— 
«500 «| RECON: | ) 
WML | SAVELLIE TESTS 
ORO ACT 
ON 
| Moon 
EXTENDED PROGRAM W SYSTE Ms 
" FLUORINE #4 _ anes ¢ _ . 
SECOND $STACE ed jos “ave raw o 
2. MANNEO RE-ENTRY ST 
TESTS ON ATLAS PP San ee 
RE-ENTRY = SATELLITE 
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| GERERAL CONCLUSIONS 
1- PRESENT ATLAS, TITAN, AND THOR PROVIDE BOOSTER CAPACITY 

FOR SPACE MISSIONS OF PRIMARY INTEREST FOR NEXT 10 VEARS. 
PRINCIPAL INVESTMENT 1M FIRST © GENERATION SPACE VEMICLES 
ALREADY MAUVE. 

2- DEVELOPMENT OF A FEW ADDED STAGES OF SMALL SYZE AS 

“BUILDING BLOCKS” CAN PROVIDE, IN PROPER COMBINATION WITH 
THE BOOSTERS, VEHICLES FOR All SPACE MISSIONS FOR THE 
NEXT 10 YLARS. 

- THE GUIDANCE SYSTEMS FOR PRESENT ANDO SECOND GENERATION 
ICBM AND 16M ARE BASICALLY ADEQUATE TO PERFORM THE 
SPACE MISSIONS 

4- DEVELOPMENT OF "PAYLOADS"FOR SOME OF THE VARIOUS MISSIONS 
(INCLUDING “PAYLOADS "FOR ANIMAL ANO MANNED EXPERIMENTS) CAN BE 
QELINED AND INITIATED NOW 

5- RESEARCH AND TECHNICAL DEVELOPMENT REQUIRED ON CRITICAL 
PROBLEMS AND ON BASIC SOACE PHENOMENA CAN BE DEFINED AND 
INITIATED NOW FOR THE SECOND GEMERATION OF SPACE VEMICLES 
AND SPACE MISSIONS. yepess 
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($2, EAPENDITURES 
THOR = @ ADAPT VANGUARD 2 STAGE to THOR $3.0 “Millions 
THOR- -TITAN @ START DEVELOPMENT of FLUORINE 2%” STAGE 4.0. 


— 10,000 Ib. THRUST, - PRESSURE FED ENGINE 
NED RE-ENTRY 


—- © INITIATE eelaink eng 2.5 


TITAN @ INITIATE DEVELOPMENT of Been ENGINE 3.0 
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LARGE @ EXPAND DESIGN STUDIES fa LAPSE Es 1S 
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